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SECTION I1 

TECHNICAL DISCUSSION 

A. Progress Report Feb- 1967 ,' 
1. Summary 

Production model inverter /I1002 was shipped to NASA on February 27, 

1967, as a replacement for inverter 81001, which was returned to 
T.I. on February 21. Inverter #lo02 has been completely tested 

over the ambient temperature range of -25OC to +lOO°C. 

Delivery of the last inverter, (#1003)) is being held up because of 

the lack of an L-164 power transistor. The basic problem is a 

shortage of ceramic piece parts required to build packages for the 
L-164. A secondary problem is that the L-164 yield has decreased 

by the tightening of a secondary breakdown test spec deemed necessary 

for improved reliability. 

The ceramic order is being expedited and delivery of the final 

inverter is expected during the last week of March. 

2. Progress Report on Subsections 

a. System 
A circuit modification has been made to inverters #lo01 and 

#lo03 (and should be made to #1004) for increased reliability. 

The modification is the addition of two small TI-252 diodes 
to the low level printed circuit board (see D 11 and D 12 in 
Figure 1). 

The diode modification is deemed important because it in effect 
reduces the "cross over'' time of the inverter from the constant 

voltage mode to the constant current mode. In doing so it 

reduces the magnitude and duration of a high power transient 

which occurs in the L-164 (switching regulator power transistor) 

whenever an abrupt "cross over" is necessary. The two worst 

case conditions have been found to be, (1) when turning inverter 
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on initially into a short circuit and, (2) when the inverter 

is operating unloaded in the voltage mode and suddenly has its 

outputs shorted. 

Figures 2 and 3 show the transient conditions that occur in the 

L-164 for these two "worst case" conditions before and after 

the diode modifications. 

The time required for the inverter to cross over from voltage 

control to current control depends upon the initial voltage on 

C15 (Figure 1) and its charging time constant. The addition of 

diodes D11 and D12 effectively provide C15 with an initial bias 

voltage from a low impedance source, Z 5 .  

Diodes D11 and D12 only supply C15 with a bias voltage as long 

as the current sense voltage from D4 is low. As the AC output 

current reaches its limited value, the current sense voltage 
from D4 becomes large enough to reverse bias D11 and D12, thereby 

removing the bias source when it is no longer needed. 

b. Power Transistors 

Three L-164's are in QRA for mechanical evaluation as of March 2.  

Sufficient ceramics for 40 L-164's are overdue. Within three 
weeks of their receipt enough L-164's to insure completion of 

t h e  contract should be available. 

c. I/C Arrays 

The last single chip Johnson Counter material was processed and 
probed. 

All of the single chip Johnson Counter material has been processed 

and evaluated. The results were negative. No operating arrays 

were obtained. No more effort will be expended in this area. 

d. Final Report 

The final report is in publications for art work and rewrite. 



sc1121-0267 

B .  Current Problems and Corrective Action 

No problems. 

I1 - 3 
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C. Work to be Performed During Next Reporting Period 

1. System 

a. Deliver one remaining inverter. 

b. Complete final report. 

2. Power Transistors 

a. Build and test additional L-164's. 



11-5 



sc1121-0267 11-6 

P 
ID 

I 
-1 

c 

f 

I- 

I 
m 
9 
m 
0 
I- 

8 

f 
3 
o! 
W 
t- 
o! u > 
f 

t- 

I 
m 
9 
m 
0 
t- z 

8 

- 
5 

P 
W 

I 
J 
c 

0" 
I- 
O 
-I a > 

0 
\ > 
0 

ZI 

- 

- 

o 

z 
D! 
3 
I- 

f 
o z 
z 
X 
3 
I- 

- 

I- 
rY 

m 
P P 

ID - 
I 
J 
LL 
0 

s 
m 
0 
I- 

9 
m 
0 
I- 

W 
rY 
u 
3 
0 

c? 
6 
0 
-1 

n 

-1 
4 > 

o! 
W 
I- 

W u 
W 
7 - 

0 
z 0 z 
I 
0 
rY 
LL 

0 
c I 

0 
LL 

Q 
I- 
19 
I- : 
cn 



P ul 
T I -  J 8  
Z $  

A l a  v s 

> - 
0 
\ 
rJl 
E 
0 
c 

P I- 
C 

I 
-I 

z - 
9 
W 
(1: 
K 
3 u 
K 

I- 

W 
I- 
Z 

m z 
Q 
K 
I- 

P 
f 

2 

I- 

5 
I m 
9 
m 
0 
I- 
o 
Q 
0 
J 
0 z 

> 
0 
\ > 
0 

t1 

- 

- 

> 
0 
\ > 
0 

tI 

- 

c 

I- 
P K  

L L Q  
0 -  

F(1: 
3 
I- 

P 
(D 

-i 
J 
LL 
0 
I- 
C! 
-I a 
W u 
? 

rr 
I- 

I- 

I 
m 
o" 
9 

0 
I- 

m 

0 z 
z 
0 
(1: 
LL 

Ala 'v s 



II 
Y 
c( n 

SC1121-0267 

II 
Y 
U 

11-8 

I 
k a 
0 
h 
4 
0 a 
.r 
0 
d 
U 

d 
0 
0 
d 

w 
7 
m k  
- 0  

0 
- 4  - a  
I U  

X m a  

0: 

n a  

m a  
m a  
W E  

0 4  
d d  
w u  



I 
4J 
W 

I 
U 
n 

E 

W 
E 
* 

m 
E 

sc1121-0267 

a 
pc 
p: 
* 

i 2  

O 

u : 

I 
0 
U 

E 

OD E 

II 
U n 

3 c 
li 

E 



sc1u1-0267 11-10 

a 
U 
C 

W ir 

8 8 S l l  
& & & & I I  
n CI n c t n  

I 
E 
0 
W 
a 
k 
9 
c, 
rd 

d 
a 
U 

ii 0 

E 

0, 
d a a 
-4 a 
aJ 
P a 
U 
w 
W 

U 
.4 
7 u 
bl 
-4 
U 

a 
aJ 
U 
rr? 
blh P a  
a J b l  
ubl 
E 4  
n 

k 
- a J  w u  
W G  
I O  

l 4 W  

d a  

4 

d 

r( 
a 
U 

/i 0 
d 
a e ta 

d 
rl 
& 

1 0 

m 
d 4 

2 

n 
bl 
0 
U 
VI 
-4 
n 
c 
4 
k 
B 

E z 
4 
4 
7 n . * * 
0 
m 
2 
N 

0 
In 
I 
0 w 
c 
.4 

n 
k 
0 
U 
rn 
.4 
M 
C 
4 
k 
CI . 
W 
m 
0 
m 
21 
N 

5 
4 
4 
U 
c 
a 
CI - 
a 
0 
4 
4 4  

5 
r( 

a 
U 
c 
a 
E.c - 
8 
0 
cy 

. 
U 

9 
m 
d . 
W 
5 
m 

m . 
-9 
4 
m 
d 
O h  
c40 
Eru 
In -4 
m u  
m a  z a  w 4  
VIU 

N z m 
0 

0 
d 
0 

W 
4 
U 



*I 
Y 
c 
0 
I 

U 
t 

I 
O h  
h-l  

rw .r( 

I 
Y c u  
=ua 

I 
O h  
h d  cc .r( 

I * a  
acu 

VI 
er 
C 
91 
c 
0 
0 
E 
0 
U 

cu 
0 

C 
0 

Y 
P 
.d 
bl 
V 
n 
0 

.d 

n 

c 
Y O  
E 
u w  
C Q  
O C  
mol 

.d 

sc1121-0267 11-11 

n 

.I 

0 

0 
.r( 

n 
d 
n 
0 z 
C 
0 
V 
.d 
d 
.d 
v) 

Q 
u 
VI 
¶ cu 
cu 
c3 

d 
6 
0 0  
b o o  

cd 
-Y 

> V  
o a  
v)n. 
- U  

N \  
Lno 
NL? 
I V  

I-= 

.d 

L *d 

N 
A 4  dn n -  

-b  
wln 
n 
-0  

N d  
n o  

u 
V 
C 
d 
c, 
V 
1 
a 
c 
0 
U 

a 
b 
Q 
3 
& U  
O M  
L a  

Y 
c u  
O Q  
up. 
.r( 

.d VI 
m a  
- U  

b 
O U  
Y \  
m h  
.d r( 

a 0  
Q Z  
Y 
v ) *  

u 
0 0  
rJl0 
r( .d 

d 

w n  

W 
0 

r- 
n 

u 
u 
C 
d 
c, 
u 
a a 
c 
0 
U 

a 
b 
Q 
3 
b 0  
0 -  
L Q  

Y 
c v  
O Q  
u a  

.r( 

d v l  
a d  n 
m e  
= u  
b 
o u  
Y \  
m x  
.d d 

P O  
Q Z  
Y 
v ) -  

u 
m W  
N O  

0 0  

d 

d .d 

b, 
0 

u 
a) 

Y 
V 
Q 
a 
0 
a 
h 
F. 

b 
a0 

I 
0 
I- 

a 

x 
Q 
&I 

& 
U 
0 
d 

d 
Q 
3 
0 

i 
0 
wl 

m 
N 
n 
X 

I- 
I 

d 

< 
n 

b 
0 
c, 
m 

.rl 
VI 
u 

R 

L 

c 
0 
P 
b 
Q 
U 

a 

d 
.d 

c 
d 

1 
00 
\ 
4 

C 

w 
-9 

-. .. 

00 
\ 
d 

I 
a 
U 

9 
a 
I 

d 
oc 

bl 
0 
Y 
n 

.r( 

VI 
u 
cz 
E 
d 
.rl 
0. 

c 
0 
P 
b 
Q 
U 

Y 
H 

00 
\ - 
C 
3 
ln 
b 

m 
\ 
.-( 

1 
a 
U 

Q 
a 

Y 
0 
a 
B 
b 
I- 

C 
0 
0 

.d 

d 

d 

0 
d 

I 
d 
I 
I 
0 
9 
N 
c) 

0 
d 

a 

0, 
a 



n 
Y 
C 
0 
C 
0 
a s 
0 u 
k 
0 

C 
0 

Y 
a 
.d 
bl 

.d 

sc1121-0267 11- I 2  

bl 
0 
Y 
n 
.d 
n 
0 

0 

a 

d 
.d 
y. 

C 
0 a 
bl 
A u 

* 
d 

It 
OD 
\ 
d 

Y 
(Y 
Q, 

cr) 

.) 

00 
\ 
d 
I 
a 
U 

bl 
0 
Y 
n 
.d 
n 
u 

6 

a 

d 
.r( 
y. 

C 
0 
P 
k 
la 
u 
.) 

.c 
d 

L 
OD 
\ 
d 

I 

Y 
0) 
0, 

d 

.) 

OD 
\ 
H 
I 
a 
U 

h 
0 
Y 
n 
.d 
n 
0 

I 

a 

d 
.d 
y. 

e 
0 

k 
d u 

rr 
.) 

d 

1 
OD 
\ 
d 

Y 
t 
e 
(Y 

.) 

OD 
\ 
d 
I 
a 
U 

k 
0 
e, 
n 
.d 
n 
0 

6 

y. 

C 
0 
P 
L. 
A 
u 

a 

d 
.d 

bl 
0 
Y 

.d 
In 
0 

n 

a 
a 
d 
.d 
y. 

d 

Y 
A 

bl 
0 
Y 
n 
.d 
n 
0 

B 

a 

d 

.d 
y. 

d 

Y 
la 

k 
0 
Y 
n 
.d 
n 
0 

6 

a 

d 
.d 
y. 

C 
0 

k 
la u 

a 

d@ 
d . 
I: 
OD 
\ 
d 

Y 
ul 
0 

h( 

.) 

OD 
\ 
d 
l 
a u 

bl 
0 
Y 
VI 
.d 
VI 
0 

6 

y. 

C 
0 
P 
bl 
A u 

a 

w 
ad 

z 
d 

B 
(Y 
\ 
d 

Y 
M 
N 

In 

(Y 
\ 
w 
I 
a 
V 

bl 
0 
Y 
VI 
.d 
VI 
0)  e 
6 
d 
.rl 
y. 

C 
0 
a 
&I 
A u 

d? 
d 

k 
0 
Y 
n 
.d 
VI 
V 

6 

0- 

C 
0 
P 
k 
A 
V 

a 

d 

.d 

* 
d 

IC 
d 
\ 
d 

C 
0 
In 
d 

d 
\ 
d 
I 
a u 

L. 
0 
e, 
VI 

.r( 

VI 
0 
a 
e 
d 
.d 
y. 

C 
0 
P 
k 
la 
U 

* 
w 

1 
a) 
\ 
d 

k 
0 
Y 
VI 

.rl 

In 
0 

a 
a 

d 
.d 
y. 

C 
0 
P 
k 
A 
V 

c 
d 

x 
a) 
\ 
d 

C 
0 
In 
d 

OD 
\ 
d 
I 
a 
u 

bl 
0 
Y 
VI 
.rl 
VI 
V 
9: 

6 
d 

.d 
u. 
C 
0 
a 
L. 
A 
V 

z 
4 

L 
d 
\ 
c( 

C 
In 
e4 
Q) 

d 
\ 
4 

I 
a 
V 

k 
0 
Y 
n 
.d 
n 
0 

6 

LL 

a 

d 
.d 

bl 
0 
Y 
VI 

.r( 

VI 
0 
a 
TJ 

C 
0 
a 

0 
z 

0 z 
k 
A 
V 

.) * 
d 

.) 

1 
a) 
\ 
d 

.I 

Y 
0 
.I( 

.) 

OD 
\ 
d 
I 
a u 

C 
3 
0 * 

w 3 
0 
k 

1 

L 
M 

.d 

I 

Y 
d 

(Y 
0 

> 
ar 
9 
1 

d 

a 

d 

L 
OD 
\ 
d 

Y 
rr) 

d 
d 

OD 
\ 
d 
I 
a 
U 

L 
00 
\ 
4 

Y 

0 

M 

d 

Q) 
\ 
4 
I 
a 
u 

Y 
0 
0 
w 

00 
\ 
d 
I 
a 
V 

I 

c 
In 

I c 
In 
9 
U z 

I 
a 

9 u z u 

0 
N 
a 

e m l  



n 
Y 
c u 
c 
0 a 
B 
0 
U 

cu 
0 

c 
0 
.d 
Y a 
.d 
ec 

e 
Y O  
c 
o w  

L. 
0 
Y 

.d 
n 

n 
c u 
m 

* 
\ 
d 
I 
z 
k- - 
# 
N 
a 

4 

C 
0 
cy 
OD 

ec 
0 
Y 
M 
.d 
n 
0 m 

d 
.d 
IL 

c 
0 
P 
L. 
n u 

# 
d 

L 
OD 
\ 
4 

C 

r4 
4 

4 

OD 
\ 
4 
I 

m 
v 

b4 
0 
Y 
n 
.d 
n 
0 m 
m 

Y 

c 
0 
P 
L. 
a u 

# 

4 
.d 

4 

..I 

L 
OD 
\ 
4 

Y 
cy 
0 

4 

OD 
\ 
d 
I 

m u 

h 
0 
Y 
n 
.d 
n 
c 
0 
m 

OD 
\ 
d 
I z 

k- 

de 
Ln 
u 

C 
0 
Y) 
Y) 

ec 
0 
Y 

.d 
n 
n 
u 
p: 

8 

IL 

C 
0 
P 
L. 
n 
u 

4 
.d 

# 
4 

= 
OD 
\ 
d 

Y 
L n  

N 
00 

4 

OD 
\ 
4 
I 
oc 
U 

I% 
W 

a 
Lc 
a 
0 
m 

U 

0. 

ec 
o 
Y 
C 
3 
0 
U 

c 
0 

C c 
0 
9 

n 

8 
a 
a 
bJ 
C 
a c. 

.c 
0 

d 

4 

d 
Y 

U 

> 
0 

n 

H 

cw 
a 
0) 
wl 

n ec 
0 
Y 
n 
4 
n u oc 
w 
4 
.4 
y. 

c 
0 
P 
b4 

u a 

4 

de 
4 

L 
OD 
\ 
4 

C 
n 
Ln * 
OD 
\ 
4 
I 
a 
U 

OD 
t a 
I 

cy b 

u 
Y 
a 
0 

x 
U z 
Y 
3 a 
e 

n 

U 

v) 

M 

a 
a 
n 
d 
r( 

n 
ul 
x 
m 

a 
0 

y. 

a 

d 

I 

d -- 
d 

LL 

Y 

c, 
0 
0 
wl 
v) 
x 
m 

I 

M 
a 
0 

y. 

(r. 

d 

I 

.d 
d 

y. 

Y 

9 

n 
3 

cy 
0 
wl 
VI 
x 
v) 

d 

n 

b 
2 
I 


